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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a battery 
residual capacity detector which can detect a battery 
residual capacity more accurately than a conventional 
residual capacity meter and to provide a generation 
controller of an electric car which can start generation 
at a proper time without deteriorating the dynamic 
performance of a motor by applying the battery residual 
capacity detector. 

SOLUTION: In accordance with a battery current In and 
the lowest cell voltage of a battery Vn, the internal 
resistance R and open voltage V0 of the corresponding 
cell are obtained and a battery voltage Vmax which is 
necessary when the motor outputs a maximum power is 
obtained in accordance with the internal resistance R 
and the open voltage V0. Then a remaining time ATa 
(equivalent to a battery residual capacity) until the 
battery voltage Vmax is lowered to a voltage limit VL is 
estimated when the motor keeps on outputting the 
maximum power in accordance with the battery voltage 
Vmax and an engine is driven to start generation in accordance with the remaining time ATa. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A battery-residual-capacity sensing device comprising: 
A current detecting means which detects battery current. 
A voltage detection means which detects battery voltage. 

An internal resistance estimation means which presumes internal resistance of a battery based 
on battery current detected by said current detecting means, and battery voltage detected by 
said voltage detection means. 

An open-circuit-voltage calculating means which calculates open circuit voltage of a battery 
based on said internal resistance presumed by battery current detected by said current 
detecting means, battery voltage detected by said voltage detection means, and said internal 
resistance estimation means, A voltage calculating means which calculates required battery 
voltage based on said internal resistance presumed by said internal resistance estimation 
means, and said open circuit voltage calculated by said open-circuit-voltage calculating means 
when supplying the maximum dissipation to load of a battery, A residual time estimation 
means which presumes residual time when maximum dissipation supply is continued based on 
battery voltage calculated by this voltage calculating means, until battery voltage falls to 
prescribed voltage. 

[Claim 2]A motor for driving of vehicles. 

A battery which supplies electric power to this motor, a dynamo which charges this battery, 
and an engine which drives this dynamo. 

A current detecting means which is a power generation controller of a hybrid electric vehicle 
provided with the above, and detects battery current, An internal resistance estimation means 
which presumes internal resistance of a battery based on a voltage detection means which 
detects battery voltage, and battery current detected by said current detecting means and 
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battery voltage detected by said voltage detection means, An open-circuit-voltage calculating 
means which calculates open circuit voltage of a battery based on said internal resistance 
presumed by battery current detected by said current detecting means, battery voltage 
detected by said voltage detection means, and said internal resistance estimation means, A 
voltage calculating means which calculates battery voltage required at the time of the motor 
maximum output based on said internal resistance presumed by said internal resistance 
estimation means, and said open circuit voltage calculated by said open-circuit-voltage 
calculating means, It has a residual time estimation means which presumes residual time 
when continuing taking out the motor maximum output based on battery voltage calculated by 
this voltage calculating means, until battery voltage falls to prescribed voltage, Said engine is 
driven based on said residual time presumed by this residual time estimation means, and 
power generation is started. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Especially this invention is applied, when internal resistance is 
comparatively small like a lithium ion battery, and it seldom changes but it detects the 
remaining capacity of a highly efficient battery correctly about a battery-residual-capacity 
sensing device and the power generation controller of a hybrid electric vehicle, and it is useful. 
[0002] 

[Description of the Prior Art]ln the hybrid electric vehicle, it has a motor for driving of vehicles, 
and a battery which supplies electric power to this motor, and has the dynamo which charges 
the battery when the remaining capacity of this battery has fallen, and the engine which drives 
this dynamo. And in various kinds of electromobiles including such a hybrid electric vehicle. It 
is important to detect which the back can continue running, before charging a battery, Based 
on this detection result, in an electromobile, a battery is charged in a charge institution at a 
suitable stage, power generation will be started at a suitable stage and a battery will be 
charged in a hybrid electric vehicle. 

[0003]Conventionally, in the hybrid electric vehicle, the power generation start stage was 
determined by the two methods of the method of being based on the battery-residual-capacity 
surveillance by a residual capacity meter for battery, and the method of being based on motor 
output surveillance. The explanatory view of the way drawing 3 determines a power generation 
start stage based on the battery-residual-capacity surveillance by a remaining capacity meter, 
and drawing 4 are the explanatory views of the method of determining a power generation start 
stage based on motor output surveillance. 

[0004]A remaining capacity meter makes 100% battery capacity at the time of the full charge 
by external charge, deducts the integrated value (Ah) of battery current (discharge current) 
from capacity (ampere hour: Ah) this 100%, and battery residual capacity is calculated. With 
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and the power generation start stage deciding method based on the battery-residuai-capacity 
surveillance by this remaining capacity meter. When will start power generation and a battery 
will be charged, if the battery residual capacity calculated with a remaining capacity meter falls 
with progress of time and reaches predetermined power generation start capacity as shown in 
drawing 3, battery residual capacity increases after that and predetermined power generation 
stop capacity is reached, it is the method of suspending power generation. 
[0005]With the power generation start stage deciding method based on motor output 
surveillance. When the ratio of the directions output to a motor and the actual output of a motor 
is calculated and this ratio turns into below a setting-out ratio, as shown in drawing 4 , Plot two 
or more actual outputs of the motor used for said ratio operation to a time series (flake in 
drawing 4 ), and approximate these plot data with the least square method (solid line in drawing 
4), and. From time T 4 in the intersection of this approximated solid line and the output limit 

(dotted line in a figure) of a motor. It is the method of deducting time T 3 when the newest 

actual output of a motor is plotted, presuming residual time deltaT b until a motor output 

reaches an output limit, and determining a power generation start stage based on this residual 
time deltaT u . 

D 

[0006] 

[Problem(s) to be Solved by the lnvention]However, in the power generation start stage 
deciding method based on the battery-residual-capacity surveillance by the above-mentioned 
remaining capacity meter. Since it is easy to produce a difference between the battery residual 
capacity calculated with the remaining capacity meter, and actual battery residual capacity, 
Since actual battery residual capacity falls greatly and cannot fully raise the directions output to 
a motor by torque control mentioned later before the battery residual capacity calculated with 
the remaining capacity meter results in power generation start capacity, it may result in run 
impossible. 

[0007]That a difference arises between the battery residual capacity calculated with the 
remaining capacity meter and actual battery residual capacity, It is thought that remaining 
capacity with a actual battery and the integrated value of the battery current detected with the 
battery terminal are because it does not necessarily correspond since a battery generates 
electromotive force by a chemical reaction, A difference arises between the battery residual 
capacity calculated with the remaining capacity meter, and actual battery residual capacity by 
repeating the charge and discharge of a battery especially by charge to the battery by 
generating of large current discharging, the operation of a dynamo, and the regenerative 
braking (dynamo operation of a motor) of the motor in a downward slope etc. Also when 
battery residual capacity falls by degradation of a battery, a difference arises between the 
battery residual capacity calculated with the remaining capacity meter, and actual battery 
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residual capacity. 

[0008]ln the power generation start stage deciding method based on the above-mentioned 
motor output surveillance, since it is necessary to carry out torque control of a motor according 
to battery voltage in order to prevent the overdischarge of a battery, and it is necessary to 
reduce a motor output, the power performance of a motor will decline. 
[0009]Namely, if it is going to generate the maximum output, without carrying out torque 
control in the state where battery voltage may fall greatly early and battery voltage fell in this 
way rather than a motor output results in an output limit depending on a battery, Since the 
battery itself has the capability to supply the maximum dissipation, there is a possibility of 
battery voltage falling rather than operating lower limit voltage, serving as overdischarge, and 
causing damage to a battery. 

[0010]Then, in order to prevent this situation, battery voltage is supervised in the field which 
can generate the maximum output, If this battery voltage falls rather than predetermined 
voltage under pulse condition, torque control will be carried out according to battery voltage, 
The maximum of the directions output to a motor was reduced, and after making it not take out 
the motor output beyond the output restricted although the accelerator pedal 7 was stepped on 
to the limit, residual time T f had to be presumed. For this reason, the power performance of a 

motor is made to decline like the above-mentioned. 

[001 1]Therefore, it makes into the 1st technical problem for this invention to provide the 
battery-residual-capacity sensing device which can detect battery residual capacity more 
correctly than the conventional remaining capacity meter in view of the above-mentioned 
conventional technology, Let it be the 2nd technical problem to provide the power generation 
controller of the hybrid electric vehicle which can start power generation at an accurate stage 
without reducing the power performance of a motor with the application of this battery-residual- 
capacity sensing device. 

[0012]The "battery remaining capacity meter" is indicated by JP.6-34727.A published 
previously. When judged with the conditions of the discharge current of a cell (battery) being 
detected, and this discharge current being beyond a predetermined value, and increasing 
being satisfied, this battery remaining capacity meter, Although it is a means effective in what 
computes battery residual capacity based on the map in which the remaining capacity to the 
discharge current at that time and discharge voltage, the discharge current established 
beforehand, and discharge voltage is shown, and internal resistance increases comparatively 
greatly by discharge like a lead battery, It is considered by that which falls comparatively 
linearly [ battery voltage (open circuit voltage) ] by discharge like a lithium ion battery for this 
invention to be effective. 
[0013] 

[Means for Solving the Problem]This invention which solves the 1st technical problem of the 
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above is characterized by a battery-residual-capacity sensing device comprising the following. 
A current detecting means which detects battery current. 
A voltage detection means which detects battery voltage. 

An internal resistance estimation means which presumes internal resistance of a battery based 
on battery current detected by said current detecting means, and battery voltage detected by 
said voltage detection means. 

An open-circuit-voltage calculating means which calculates open circuit voltage of a battery 
based on said internal resistance presumed by battery current detected by said current 
detecting means, battery voltage detected by said voltage detection means, and said internal 
resistance estimation means, A voltage calculating means which calculates required battery 
voltage based on said internal resistance presumed by said internal resistance estimation 
means, and said open circuit voltage calculated by said open-circuit-voltage calculating means 
when supplying the maximum dissipation to load of a battery, A residual time estimation 
means which presumes residual time when maximum dissipation supply is continued based on 
battery voltage calculated by this voltage calculating means, until battery voltage falls to 
prescribed voltage. 

[001 4]A power generation controller of a hybrid electric vehicle of this invention which solves 
the 2nd technical problem of the above, A motor for driving of vehicles, a battery which 
supplies electric power to this motor, and a dynamo which charges this battery, A current 
detecting means which is a power generation controller of a hybrid electric vehicle provided 
with an engine which drives this dynamo, and detects battery current, An internal resistance 
estimation means which presumes internal resistance of a battery based on a voltage 
detection means which detects battery voltage, and battery current detected by said current 
detecting means and battery voltage detected by said voltage detection means, An open- 
circuit-voltage calculating means which calculates open circuit voltage of a battery based on 
said internal resistance presumed by battery current detected by said current detecting means, 
battery voltage detected by said voltage detection means, and said internal resistance 
estimation means, Based on battery voltage calculated based on said internal resistance 
presumed by said internal resistance estimation means, and said open circuit voltage 
calculated by said open-circuit-voltage calculating means by voltage calculating means which 
calculates battery voltage required at the time of the motor maximum output, and this voltage 
calculating means, When continuing taking out the motor maximum output, it has a residual 
time estimation means which presumes residual time until battery voltage falls to prescribed 
voltage, and said engine is driven based on said residual time presumed by this residual time 
estimation means, and power generation is started. 
[0015] 
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[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described in detail 
based on a drawing. 

[0016]The outline lineblock diagram of the hybrid electric vehicle provided with the power 
generation controller which drawing 1 requires for an embodiment of the invention, and 
drawing 2 are the block diagrams showing the composition of said power generation controller. 

[0017]As shown in drawing 1 , the battery 1 is carried in the hybrid electric vehicle, and the 
battery 1 is electrically connected to the motor 3 via the motor controller 2. The motor 3 is 
connected with the driving wheel of the vehicles which are not illustrated. Therefore, electric 
power is supplied to the motor 3 via the motor controller 2 from the battery 1 , thereby, the 
motor 3 rotates a driving wheel and this hybrid electric vehicle runs. The directions output to 
the motor 3 is set up by the accelerator opening outputted from the accelerator opening 
sensors 8 according to the amount of treading in of the accelerator pedal 7 by a driver, and the 
output of the motor 3 is controlled by the motor controller 2 based on this directions output. 
[0018]The dynamo 10 which supplies electric power to the battery 1 and the motor 3, and the 
engine 9 which drives this dynamo 10 are carried in this hybrid electric vehicle. Therefore, if 
the remaining capacity of the battery 1 falls, the engine 9 will be put into operation at a suitable 
stage (detailed after-mentioned), power generation of the dynamo 10 will be started, and the 
battery 1 will be charged. The engine water jacket 13 is formed in the engine 9, and the 
catalyst device 17 which purifies exhaust gas, and the heating apparatus (electric heater etc.) 
15 which heat the catalyst of this catalyst device 17 are formed in the exhaust system of the 
engine 9. 

[0019]And the power generation controller concerning this embodiment provided with the 
current detection machine 11, the voltage detection circuits 12, and the control device 6 is 
further formed in this hybrid electric vehicle. 

[0020]ln the current detection machine 11, battery current (discharge current outputted to 
motor 3 from battery 1) I is detected, and this detected battery current l n is outputted to the 

control device 6. 

[0021 ]ln the voltage detection circuits 12, the terminal voltage of each cell which constitutes 
the battery 1 is detected, and minimum cell voltage V n is chosen from two or more of these 

detected cell voltage, and this minimum cell voltage V n is outputted to the control device 6. The 

minimum unit which the battery 1 comprises two or more modules, and each module 
comprises two or more cells, and constitutes the battery 1 is a cell. 

[0022]ln the control device 6, the power generation start stage of the dynamo 10 is determined 
based on battery current I inputted from the current detection machine 11, minimum cell 

voltage V n inputted from the voltage detection circuits 12, and various kinds of constants set 

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi^ 4/2/2008 



JP,10-271695,A [DETAILED DESCRIPTION] 



Page 6 of 1 1 



up beforehand. Hereafter, based on drawing 2, the contents of processing in this control 
device 6 are explained in detail. 

[0023]As shown in drawing 2, in the control device 6, the internal resistance R of the cell 
concerned is first presumed in the internal resistance estimating part 21 based on battery 
current l n and minimum cell voltage V n which were detected during the run by the current 

detection machine 1 1 and the voltage detection circuits 12. 

[0024]Namely, n battery current I and minimum cell voltage V n are sampled with a 

predetermined sampling period, These plot data is approximated with the least square method 
(solid line in a figure), and let inclination of this approximated solid line be the internal 
resistance R of the cell concerned, after plotting n data showing the relation between these 
battery current I and minimum cell voltage V n (flake in a figure). That is, since the voltage 

drop by the internal resistance R will increase and minimum cell voltage V n will fall if battery 

current I increases, in the relation between battery current l n and minimum cell voltage V n> 

like a graphic display, the lower right serves as the characteristic of ** and this inclination will 
express the internal resistance R. 

[0025]Then, in the open-circuit-voltage operation part 22, open-circuit- voltage V Qn of the cell 

concerned is calculated by (1) type from the internal resistance R presumed by the internal 
resistance estimating part 21, said n battery current l n , and minimum cell voltage V n - That is, 

the voltage drop (Rxl n ) by the internal resistance R is added to minimum cell voltage V n , and it 

is asked for open-circuit-voltage V Qn . The open circuit voltage of a cell is cell-terminals voltage 

(it is equivalent to the electromotive force of a cell) when load is not applied to the cell (battery 
1) (when the motor 3 has stopped), If load is applied to a cell (battery 1), battery current (load 
current) I according to a motor output will flow (if the motor 3 is rotated), and cell-terminals 

voltage falls rather than open circuit voltage by the voltage drop O n xR) by the internal 

resistance R. Therefore, open-circuit-voltage V Qn of a cell is calculated by (1) type. 

[0026] 
[Equation 1] 

M#tmEEVon = V„ + (R x I 0 ) . • . (i) 

[0027]However, since open-circuit-voltage V Qn calculated by this open-circuit-voltage operation 

part 22 is the sum total voltage of n sampling data, in the following averaging operator part 23, 
it breaks this open-circuit-voltage V Qn by n, and calculates average open-circuit-voltage V . 

[0028]Open-circuit-voltage V q calculated in the averaging operator part 23 by the cell voltage 
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operation part 24 at the time of the maximum output, From the internal resistance R and 
maximum power supply W max for every cell which were presumed by the internal resistance 

estimating part 21 . (2) Calculate battery current l max at the time of the motor maximum output 

by a formula, and calculate cell voltage V max at the time of the motor maximum output by (3) 

types from this battery current l mgx and said internal resistance R further. Maximum power 

supply W max for every cell carries out unit conversion of the maximum power supply W maxn 

(kW) of the battery 1 whole to (W), and it is divided by the number of cells and it calculates it. 
Maximum power supply W is taken as a value which added the part to the motor 

maximum output in consideration of efficiency (power loss) in the motor 3 or the motor 
controller 2. 
[0029] 
[Equation 2] 



-4 



Vo 2 -4RW max 

• ♦ • (2) 



2 R 



V m ., =V 0 - (Rxl,„) • . . (3 ) 

[0030](2) A formula is a formula obtained by substituting (3) types for W =l xV and 

max max max 

arranging this as a formula of I . And cell voltage V at the time of the motor maximum 

max max 

output is calculated by substituting for (3) types I calculated by this (2) type, and deducting 

max 

the voltage drop (Rx' max ) by the internal resistance R from open-circuit-voltage V . 

[0031 ]On the other hand, in the gain arithmetic part 25, gain G max which is a ratio of motor 

maximum output M and the motor output limit ML which were set up beforehand is 
max 

calculated. 

[0032]ln the cell voltage marginal set part 26, based on gain G calculated in the gain 

v max 

arithmetic part 25, it asks for cell voltage corresponding to gain G max from table data showing 

a relation of cell voltage and a gain which were set up beforehand, and this cell voltage is set 
up as a cell voltage marginal VL. 

[0033]And in the residual time estimating part 27, two or more cell voltage V max at the time of 
the motor maximum output which operates sequentially in the cell voltage operation part 24 at 
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the time of the maximum output is first plotted to a time series (flake in a figure). Cell voltage 
V max at the time of this motor maximurn output falls with the passage of time (fall of remaining 
capacity) like a graphic display, when open-circuit-voltage V q and the internal resistance R 

change with a fall of battery (cell) remaining capacity. Then, approximate these plot data with 
the least square method (solid line in a figure), and. From time T 2 in an intersection with cell 

voltage marginal VL (dotted line in a figure) set to this approximated solid line by the cell 
voltage marginal set part 26. Time T 1 when cell voltage V max is plotted at the time of the 

newest motor maximum output is deducted, and residual time deltaT until cell voltage V at 

a 53 max 

the time of the motor maximum output reaches cell voltage marginal VL is presumed. 

[0034]That is, this residual time deltaT^ is residual time until cell voltage V max reaches cell 

voltage marginal VL, when continuing taking out the motor maximum output. 
[0035]ln the power generation start stage deciding part 28, residual time deltaT and 

3 

preheating time which were presumed by the residual time estimating part 27 are compared, 
and if residual time deltaT becomes below preheating time, power generation start 

instructions will be outputted to the engine 9 and the dynamo 10. Time which needs preheating 
time to heat a catalyst of the catalyst device 17, and time required to warm up the engine 9 are 
added. 

[0036]Before starting power generation, heat a catalyst of the catalyst device 17 to a 
predetermined temperature beforehand with the heating apparatus 15, and securing such 
preheating time. By warming up by carrying out the predetermined time drive of the engine 9 
by idle rotation, it is for keeping exhaust gas performance of the engine 9 good. 
[0037]Although a graphic display was omitted, the highest cell voltage is supervised after a 
power generation start, and when this highest cell voltage becomes more than prescribed 
voltage, charge to the battery 1 is stopped. 

[0038]As mentioned above, in a power generation controller of a hybrid electric vehicle 
concerning this embodiment. In the internal resistance estimating part 21, and the open-circuit- 
voltage operation part 22 and the averaging operator part 23, After calculating the internal 
resistance R and open-circuit-voltage V q from minimum cell voltage V n under run, and battery 

current l n , Based on the part resistance R and open-circuit-voltage V q , cell voltage V mgx at the 

time of the motor maximum output is calculated in the cell voltage operation part 24 at the time 

of the maximum output among these. And residual time deltaT (this is equivalent to battery 

a 

residual capacity) until cell voltage V max at the time of this motor maximum output results in 
cell voltage marginal VL is presumed in the residual time estimating part 27, Based on this 
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residual time deltaT , a power generation start stage is determined in the power generation 

3 

start stage deciding part 28. A sampling of battery current I and minimum cell voltage V n is 
always performed during a run, and based on these, residual time deltaT is presumed one by 
one, and is updated. 

[0039]For this reason, according to the power generation controller of a hybrid electric vehicle 
concerning this embodiment. Battery residual capacity (residual time deltaT when continuing 

taking out the motor maximum output, until cell voltage V at the time of the motor maximum 

max 

output results in cell voltage marginal VL) is more correctly [ than the conventional remaining 
capacity meter ] detectable, And in order to determine a power generation start stage based on 
this residual time deltaT , Moreover, it is not necessary for power generation to be certainly 

3 

started, before cell voltage V max is set to cell voltage VL, even if it continues running by the 

motor maximum output, therefore to cause overdischarge of the battery 1, and to reduce 
power performance of the motor 3. 

[0040]ln a power generation controller of a hybrid electric vehicle especially built over this 
embodiment. Since residual time deltaT a which supervised minimum cell voltage V n and was 

presumed based on this minimum cell voltage V n has determined a power generation start 

stage, Also when variation in comparatively big voltage is between each cell of the battery 1 
and only voltage of the cell concerned is comparatively lower than voltage of other cells in 
which degradation is earlier than a cell of others [ cell / one ], for example, the cell concerned 
can be certainly prevented from serving as overdischarge. 

[0041]Therefore, if it says conversely and variation in voltage between cells is small (variation 
in voltage between cells is generally small), It replaces with minimum cell voltage V , terminal 

voltage of the battery 1 is supervised, and it may be made to presume residual time until 
battery voltage reaches a battery voltage limit based on this battery voltage and battery 
current. 

[0042]Although it also seems that cell voltage detected with the voltage detection circuits 12 
can be used directly, without calculating open-circuit-voltage V q as mentioned above, since it is 

as follows, it is necessary to calculate open-circuit-voltage V . 

[0043]That is, cell voltage detected by the voltage detection circuits 12 is changing according 
to a run state (motor output change) which changes every moment, and is not fixed. On the 
other hand, open-circuit-voltage V q is the static fixed voltage according to battery residual 

capacity. And as mentioned above, if cell voltage V to residual time deltaT at the time of 

msx 3 

the motor maximum output is presumed, Even if it continues running by the motor maximum 
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output by determining a power generation start stage based on this residual time deltaT Q , 

before cell voltage becomes a voltage limit, power generation can be started certainly, but. It is 
because it is necessary to calculate cell voltage V mgx at the time of the motor maximum output 

for that purpose and open-circuit-voltage V q is needed for this calculation. 

[0044]Although a case where this invention was applied to a power generation controller of a 
hybrid electric vehicle above was explained, it cannot limit to this and electromobiles other than 
a hybrid electric vehicle, etc. can be applied to other devices using a battery. For example, 
when it applies to an electromobile, residual time deltaT a which was used as a remaining 

capacity sensing device and presumed by the residual time estimating part 27 as it is or by 
converting and displaying on mileage, Before charging a battery in a charge institution, it 
becomes a rule of thumb which knows which the back can run. 

[0045]Reliability can also be improved by constituting a dual system according to concomitant 

use with the conventional remaining capacity meter. 

[0046] 

[Effect of the lnvention]As mentioned above, as concretely explained with the embodiment of 
the invention, according to the remaining capacity sensing device of the 1st invention, required 
battery voltage, when asking for the internal resistance and open circuit voltage of a battery 
based on battery current and battery voltage and supplying the maximum dissipation to the 
load of a battery based on such internal resistance and open circuit voltage, [ ask for and ] In 
order to presume residual time (this is equivalent to battery residual capacity) until battery 
voltage falls to prescribed voltage based on this battery voltage when maximum dissipation 
supply is continued (when the load of a battery is a motor for driving of an electromobile and it 
continues taking out the motor maximum output), Battery residual capacity is more correctly 
[ than the conventional remaining capacity meter ] detectable. 

[0047]According to the power generation controller of the hybrid electric vehicle of the 2nd 
invention. It asks for the internal resistance and open circuit voltage of a battery based on 
battery current and battery voltage, Based on part resistance and open circuit voltage, it asks 
for battery voltage required at the time of the motor maximum output among these, When 
continuing taking out the motor maximum output based on this battery voltage, in order to 
presume residual time (this is equivalent to battery residual capacity) until battery voltage falls 
to prescribed voltage, In order to be able to detect battery residual capacity more correctly than 
the conventional remaining capacity meter, and to drive an engine based on this detection 
result and to start power generation, Moreover, it is not necessary for power generation to be 
certainly started, before battery voltage turns into prescribed voltage, even if it continues 
running by the motor maximum output, therefore to cause the overdischarge of a battery, and 
to reduce the power performance of a motor. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawing 1] lt is an outline lineblock diagram of the hybrid electric vehicle provided with the 
power generation controller concerning an embodiment of the invention. 
[ Drawing 2 ]lt is a block diagram showing the composition of said power generation controller. 
[Drawing 3] lt is an explanatory view of the method of determining a power generation start 
stage based on the battery-residual-capacity surveillance by the conventional remaining 
capacity meter. 

[Drawing 4 ]lt is an explanatory view of the method of determining a power generation start 
stage based on the conventional motor output surveillance. 
[Description of Notations] 

I Battery 
3 Motor 

6 Control device 

9 Engine 

10 Dynamo 

I I Current detection machine 
12 Voltage detection circuits 

21 Internal resistance estimating part 

22 Open-circuit-voltage operation part 

23 Averaging operator part 

24 It is cell voltage operation part at the time of the maximum output. 

25 Gain arithmetic part 

26 Cell voltage marginal set part 

27 Residual time estimating part 

28 Power generation start stage deciding part 
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G gain 
max 3 

I battery current 

ML motor output limit 

M motor maximum output 
max 

R Internal resistance 

The V n minimum cell voltage 

V q open circuit voltage 

Cell voltage at the time of V motor maximum output 

max 

VL Voltage limit 

The maximum power supply of W maxn battery 

The maximum power supply of V\f v each cell 

max 

deltaT residual time 
a 
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